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• Getting Started
– Create a West Arctic Outlook folder.  Use a 

Red pocket folder and label the front cover with 
the appropriate year.

– Locate last year’s folder and the West Arctic 
resource folder.

– Place a copy of last year’s outlook and Severity 
Ranking table in the new folder. 
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Ice Severity Index For The North Coast Of Alaska 1953 – 19

            Observed        Forecast   
            Severity        Severity

NK   YEAR 
1958 624 446
1968 615 495
1998 584 486
1993 565 388
1962 490 406
1973 486 344
1954 484 552
1997 463 297
1963 442 351
1990 429 173*
1961 418 414
1996 405 446
1979 394 178*
1989 383 284
1974 351 372
1978 343 492
1986 342 517
1977 336 381
1959 331 271
1995 329 477
1972 320 251
1982 318 271
1994 251 334 Median So = 251
1957 250 300
1987 250 299
1981 232 521
1985 224 245
1967 213 212
1984 209 219
1966 194 296*
1992 188 560*
1965 173 182
1980 159 426*
1953 157 213
1976 150 106
1971 147 166
1991 111 199
1960 110 231
1988 110 354*
1983  95 536*
1964  92  41
1970  87 251*
1956  87  93
1969  70 157
1955  44 -44
1975  00  08

TABLE 1

SELECTED SEA ICE DATA AND SEVERITY INDEX FOR
THE NORTH COAST OF ALASKA 1953-1998

         SEVERITY       1    2    3    4    5     6      7 
      
          RANK   YEAR nmi  nmi  nmi  nmi  date  date  #da

LDEST---------1   1958  50  150   50  210  07/19 10/25   92
              2   1968  25  165   30  200  07/19 10/18   86
              3   1998  15  105   20  240  07/15 10/21   72
              4   1993   0  130    5  185  07/18 11/07   64
              5   1962  25  150   30  150  07/19 09/30   49
              6   1973   5   80    5  190  07/31 10/20   73
              7   1954  20  115   20  210  08/01 09/30   38
              8   1997  28  150   40  150  08/08 10/10   47
              9   1963   5  130    5  130  08/13 10/18   67
             10   1990   0   90   40   90  07/23 10/12   75
             11   1961  15  105   15  135  07/25 09/24   49
             12   1996  10   65   70  155  07/16 09/25   
             13   1979   0  125    0  125  08/04 10/08   31
             14   1989  10   70   55  110  07/19 10/22   34
             15   1974  10  100   10  100  08/06 10/05   35
             16   1978   5   70   30   95  07/25 10/09   35
             17   1986  10   80   10  110  07/29 10/21   30
             18   1977   5   55   25   85  08/02 10/15   63
             19   1959  20   65   20   65  07/19 10/06   42
             20   1995  30   30   50   50  07/15 10/17   
             21   1972   0   60   30   90  07/31 10/01   45
             22   1982   0   85    0   95  08/03 10/10   21
             23   1994  10   35   10   60  08/05 09/24   44
             24   1957   5   45   70   60  08/01 10/06   18
             25   1987   0   10    0   85  08/05 10/30   35
             26   1981   0    0   35  100  07/26 10/01    0
             27   1985   0   35    0   55  08/01 10/15   22
             28   1967  15    0   30   50  07/25 10/12  UNK
             29   1984   0   25    0   50  08/11 10/15   21
             30   1966   5    0    5   45  08/01 10/22   24
             31   1992  15    0   15   75  08/09 09/19   24

32   1965   0   10    0   70+ 08/25 09/25   25
             33   1980  15   25   15   25  08/05 09/30   11
             34   1953   0    0    5   35  07/27 09/16    5
             35   1976   0   15    0   15  08/15 10/07   21
             36   1971   0    0    0   30  08/23 11/01    8
             37   1991   0    0    0   20  08/16 10/02    0
             38   1960   0    0   20+  20  08/05 09/07    0
             39   1988   0    0    0   25  08/09 09/20    0
             40   1964   0    0    0    5  08/13 09/20    0
             41   1983   0   10    0   10  08/08 09/16    0
             42   1970   0    0    5    0  08/06 09/14    0
             43   1956   0    0    0   40  09/07 09/30    0
             44   1969   0    0    0   30  09/07 09/18    5
             45   1955   0    0    5   15  09/13 09/24    0
ST SEVERE----46   1975   5    0    5    0  NEVER NEVER    0
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• Background Materials

– Collect the end of the month daily cumulative average 
Pressure summaries, and Theoretical Thickness 
summaries for January to May. 

– retrieve the average monthly temperature data from 
NWS Alaska.

– Make copies of the two ice thickness graphs found in 
the resource folder.  The two stations featured are Point 
Barrow, and Barter Island. 

– Obtain a blank data collection sheet from the resource 
folder.

– Download the 30 day 700 Mb chart from NWS. 
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• Forecasting techniques used in the West 
Arctic Outlook.
– Objective Statistical Method
– Barnett Method
– Analog Method
– Cycle Method
– Theoretical Thickness
– Alaska Temperature data
– NWS 700 Mb Prog. and Prog. Anomaly
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• Objective Statistical Method
– Sf = 483.75 + .65x
– x = 6.29t + 26.58u - 6.78v - 1.11w
– t = p1+p2+p3+p4-p5-p6-2000
– u = p17-p18
– v = p5+p6+p7+p8+p9+p10+p11+p12-p13-p14-

p15-p16-4000
– w = 2*h1+h2-h3
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• Objective Statistical Method
– Fill in the Data Collection Sheet with the 

pressure values found on the Daily Cumulative 
Averages form the end of the months, January 
through April.  

– Plug the values from the Data collection Sheet 
into the Objective Statistical Equations.

– Solve for the Severity Forecast (Sf) and 
compare you answer to the Severity Ranking.
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• Objective Statistical Methods
– Alternate forecast method

• Calculate columns 1-8 in Table 1 of the West Arctic 
Outlook individually using regression equations list 
on the handout.
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• Barnett Method

– Primary Method
• A+B or h1+h2 on the Data Collection Sheet.
• Great than or equal to 290 unfavorable ice 

conditions.
• Less than 290 favorable ice conditions.

– Secondary Method
• C-A or h3-h1 on the Data Collection Sheet.
• Great than or equal to -10 is favorable.
• Less than -10 is unfavorable

Favorable = light ice conditions
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• Barnett Method, Theoretical Basis
– April is the transition month between strong 

winter Siberian high and lower atmospheric 
pressures of spring/summer.

– Sum of April 1000 Mb heights is the measure 
of the timing of the seasonal breakdown of the 
Siberian high.
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• Analog Method
– Compare like ice conditions of current Barents 

East and West, Cook inlet, and Kamchatka 
Peninsula charts.

– Find a couple historical Years that best 
represent the current ice regime.  
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• Selecting an Analog year

– How much ice is in Bristol Bay 
– Were does the ice edge fall as compared to the 

position of St. Paul and St. George Islands. 
– Weakness around St. Lawrence Island and in 

Norton Sound.
– How much ice is along the Kamchatka 

Peninsula. 
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• Cycle method
– 1953-1998 graph that displays the severity 

Index for each year.
– Looking for trends
– following every peak is 2 to 4 transition years 

to a valley.  So far no more than 4 years of 
decreasing severity.
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Cycle Method
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• Theoretical Thickness Graphs
– Use the photocopied graphs of maximum, 

mean, and minimum thickness to plot the last 
couple of end of month reports.

– Compare this years curve to the climatological 
lines on the graph. 
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• Alaskan Temperature Data
– Use the average monthly temperatures from 

Alaska NWS office to get a feel for the trend in 
temperature.

– The date should consist of monthly average 
temperatures for selected Alaskan stations with 
their normal, max, and min.

– Has it been a cold/warm winter?
– Has the spring been cold/warm?
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• Summary Sheet
– As you complete a method or indicator write 

down your thoughts on a note page.
– At the end summarize all your finding in a 

paragraph on the summary page.
– Make your preliminary forecast, and select a 

range in the severity Index were you think the 
outlook should fall.

– prepare to go to Canada.
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• Canadian Outlook
– The West Arctic IS NIC’s specialty, as the east is the 

Canadians.
– You need to take the lead on the west discussion.  Site 

our various indicators.
– Find out their Analog year.
– Find out their Preliminary forecast.
– CIS forecast’s for the eastern Beaufort and Amundsen 

Gulf south of Banks Island.  We prepare our outlook for 
the Prudhoe Bay region.
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• Producing the Outlook.
– Incorporate the CIS data into your forecast.
– Fill in Tables 1 and 2 in the new forecast.
– Take the dates entered in Table 2 and calculate a 

severity index using the validation formula.  You want 
to make sure your dates and numbers match your 
prediction.

– Use the summary notes to update the introduction.  
Discuss the methods used in creating the Outlook and 
any conflicts you had in your data sources. 
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• Validation of The Seasonal Ice Severity

– Observed Ice Severity Rank = Sum of columns 
2+4+7+8+5

• Distance  to the Ice Edge (15 September).
• Distance to the 5/10 concentration boundary 

(September 15).
• The number of days route is ice-free
• The number of days route is < 5/10 Concentration.
• The number of days between initial opening date 

and the 1st of October.
• Update the Severity Index and Table one Selected 

Sea Ice And Severity Index…etc.
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